NECAP 4.1:  NASA's Energy Cost Analysis Program engineering flow chart by Jensen, R. N.
NASA Technical Memorandum 83242
NASA-TM-83242 19820025950
NECAPQ,1 - NASA'SENERGY-COSTANALYSISPROGRAM
ENGINEERINGFLOWCIIARTS
Ronald N. Jensen I[[,_II.I AI_J'"_ "
, .,G2..5 lq82
May 1982 L,a,NGLEYRES{.ARCHSEI1TER
LIBRARY, NASA
H,°,!_,'3?l-O l'q, VIRGHqiA
N/A
NationalAeronauticsand
Space Administration
Langley Research Center
Hampton, Virginia 23665
\7: ...........................
https://ntrs.nasa.gov/search.jsp?R=19820025950 2020-03-21T06:04:27+00:00Z

TABLEOF CONTENTS
Section Page
I INTRODUCTION..............................................1-I
2 NECAPINPUTPROCESSORPROGRAM(NIPP)
NIPP................................................2-I
PRECA_...............................................2-2
•_DATVER..............................................2-6
WEATHER..............................................2-9
3 THERMALLOADSANALYSISPROGRAM(TLAP)
TLAP-MAIN...........................................3-I
APOL ......,.........................................3-2
CCM................................................. 3-3
CENTER........... "................................... 3-4
DAYMO, .............. , ..... , ....... , ..... , ..... , .... 3-5
DESDY.............................................. 3-6
DST................................................ 3-7
FILM ............................................... 3-8
HD................................................. 3-9
INPUT1.............. ................................ 3-31
INPUT2.............................................. 3-32
LEEP................................................ 3-33
LOKIN...............................................3-34
MATCON..............................................3-35
NDOW ...............................................3-36
PPWVMS.............................................3-37
PSY ................................................3-38
QMAX ...............................................3-39
RECAPI..............................................3-40
RECAP2.............................................3-41
RECTAN..............,...............................3-42
REPRT1............................................3-43
REPRT2...........................'.................3-44
REPRT3.............................................3-45
REPRT5............................................3-46
REPRT6.............................................3-47
RESFAC............................................3-49
RMRSS.............................................3-50
i
TABLEOF CONTENTS
(continued)
Section Page
SCHDUL ...............................................3-51
SCHED ................................................3-52
SEARCH ...............................................3-53
SETBAK ............................................3-54
SHADOW ...............................................3-55
SHG ............., ...................................3-56
STNDRD ...............................................3-57
SUN1 3 58oeeeeeeoeeeoeooeeeoeoeeoeeoeoeeeoeeeeoeeeeeooeeeo
SUN2 .................................................3-59
SUN3 .................................................3-60
TAR ..................................................3-61
WBF ..................................................3-62
4 SYSTEMSENERGYSIMULATIONPROGRAM(SESP
SESP-MAIN............... . ............................ 4-1
ABSOR................................................ 4-2
*AHU 4 3ee0ooooe0eooeoeoooeeoeeooeoooooeoeeeoeeo0oteoeoeeo
ALOG .................................................4-4
BRAD ...................................................4-5
CCOIL . 4-6otooooooeooeooeooeeeoeoooooeeeaeeooeoooooeoeoeoo
CENT.................................................. 4-7
CHILADJ .............................................. 4-8
CHLUSR _ 4 9oeooooeoooooeoeoooooeeoeoooeoeeeoeoemoo, eoooooo --
CLGTWR ...............................................4-10
CSIN .................................................4-12
DENSY .............................................4-17
DUMYIO...............................................4-18
DXHP 4 19eoeooooeeeoooooooooooeeeeoooeoooeoooeoooeooeeoooo
ECONO................................................ 4-20
ENGY................................................. 4-21
EQUIP ................................................ 4-22
ESIZE ........................................... 4 28
EXSUM 4-29oeoooooooeoeooeoeoo=eeooooooooooeoeeoooooeooooe
FANOF o.,.............................................4-30
FCOIL ................................................4-31
FHTG 4-33
eoeoe eeoeoeeeeeeeeeeeeeeeeeooeoeeeeeoeoeeeoeeeoo
FILM 4-34ooooo ooooooeooeeoeeoeeeeoeeoeoooeooooooooeeooooo
FSIZE ............................................... 4-35
H2OZN 4-38oooo oooooeoesooooooeoeoeooeoeeeoeoeoooeeeoooeoo
HUM 4-39eeoeeo eeooeoooooooeoeoeooooooeeoeoeooomoooeeeeeoo
INDUC 4-40
oooo oooeooooooeeoeeeoeoeoooeoeeeeoeooeooeooooee
IUNI 4-43
oeeeo ooeoeeooeeooeoeoeeeeeoeoeoooeoooooeoooeeeoo
MAX 4-45eeeooe oeoooeooooooooeeoeoooooo oeeoooeeoooooooeoe
MXAIR 4-46
oooe oooooooeoeooooooeeooeoeooooooooooeooooeDooo
MZDD 4-47
eooeo oooooooeooeoooeooeoeooeoeeeeoooooooooeooooo
ii
TABLE OF CONTENTS
(continued)
Section Page
NUMDEV..............................................4-50
PPWVM ...............................................4-51
PROCES..............................................4-52
PSY1 ...............................................4-53
PSY2 ......................................, .....4-54
PSYCH ..............................................4-55
PTLD ...............................................4-56
RECIP ..............................................4-57
RHFS ............_..................................4-58
SCLOSE.............................................4-60
SESIN ..............................................4-61
SMEXEC .............................................4-62
STEAM ..............................................4-67
STTUR ..............................................4-68
SZRHT ..............................................4-69
TBAND ..............................................4-71
TEMP ................................................4-72
TOT ...................................................4-73
TRSET ...............................................4-74
VARVL ...............................................4-75
VTCSRF .............................................. 4-77
VTHOUR.............................................. 4-78
VTIN ................................................ 4-79
VTINIT .............................................. 4-80
VTLOAD.............................................. 4-81
VTPOHD.............................................. 4-83
WZNEW.......................... _.................... 4-84
ZLO ................................................. 4-85
5 OWNINGAND OPERATINGCOST PROGRAM(ECON)
ECON ................................................5-1
iii

SectionI
INTRODUCTION
This manual is one in a set of NECAP manualsreferencedbelow that
describesthe computerprogramNECAP- NASA'sEnergyCost AnalysisProgram.
The programis a versatilebuildingdesignand energyanalysistoolwhich
has embodiedwithin it, State-of-the-artechniquesfor performingthermal
load calculationsand energyuse predictions.With the program,co_arisons
of buildingdesignsand operationalalternativesfor new or existingbuildings
can be made.
The major featureof the programis the "responsefactor"techniquefor
calculatingthe heat transferthroughthe buildingsurfaceswhich accountsfor
the building'smass. The programexpandsthe responsefactortechniqueinto
a "spaceresponsefactor"to accountfor internalbuildingtemperatureswings;
this is extremelyimportantin determiningtrue building.loadsand energy
consumptionwhen internaltemperaturesareallowed to swlng.
The algorithmsfor the thermalloads portionof NECAPcomes from the
AmericanSocietyof Heating,Refrigerating,and Air-ConditioningEngineers,Inc.,
(ASHRAE)manual,Procedurefor DeterminingHeatingand CoolingLoadsfor
ComputerizedEnergyCalculation.The originalNECAPwas publlshedin 19'75and was
supportedby two manualsentitledNECAP- NASA'sEnergyCost AnalysisProgram,
NASACR-2590Part I User'sManualand NASA CR-2590Part II EngineeringManual_.
Since that time,NASA has used NECAPfor buildingheatingand toolingdesign
loadsand energyanalysis. The programhas been usedas a referencefor the
developmentof severalother computerizedprograms.
This versionof NECAP,calledNECAP-4.1,containsthe following
modificationsand improvements:
o A NECAP input data processor(NIPP)modulewas developedwhich
greatlysimplifiesand reducesthe user input task. The originalfixed
formatdata field suitablefor punchingonto computercards has been
eliminatedin favorof a freeformatdata fieldsuitablefor use with
computerterminals.
o Providebuilt in defaultvaluesfor most inputdata.
o The ResponseFactormodulewas made an integralpart of the Thermal
Load Analysisand Systemmodules.
o The VariableTemperaturemoduleand Systemand EquipmentSimulation
modulewere broughttogetherintoone moduleto allow dynamicsimulation
and interaction(feedback)betweenthe space,its distributionsystem,
and the heatingand coolingplantequipment. In the previousversion
of NECAP,the hourlyspace temperaturesand systemheating/cooling
loadswere calculatedusinggiven heating/coolingcapacities. Because
of varyingplant equipmentcapacitydue to ambientconditions,Scheduling,
distributionsystemcontroloptions,etc., "loads-not-met"resultedin the
old program. "Loads-not-met"were not accountedfor in space temperature
drift aboveor belowthe allowedtemperaturerange.
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o Modifythe thermostatand ventilationscheduleinput.
o Improvefan on/offcode.
o Additionof processloads.
o Modifythe weathertapesystem.
o Use systemcomponentpart load performancecurves.
o DefaultCFM, chillersize,and boilersizedata.
o Providean executivesummaryfor energy.
o Printout a temperaturefrequencychart.
o Add more flexibility-toprintout.
o Changethe glass shadecoefficient.
o Correctair infiltrationCoefficients,fan efficiencies,and floor
panel heatingalgorithms.
The new programis documentedin the followingmanuals:
TM 83238,Users Manual- Describesexamplesand outputforms.
TM 83239,InputManual- Detailsthe input requirements.
TM 83240,Engineerinq Manual- Providesthe algorithmsfor the program.
TM 83241,Fast InputManualand Example- Givesa fastmethodof input.
TM 83242,EngineeringFlowCharts- Providesflow chartsthat supplements
the EngineeringManual.
CR- 165802,OperationsManual- Gives the specificoperatinginstructionfor
LangleyResearchCenter'scomputersystem
operation.
Programmodificationswere directedspecificallyat programimprove-
ments and not at a completereworkof the programstructure. We wish to
acknowledgethe contributionsmade by the project'scontractor,GARD, Inc.of
Niles,IL, for the variouschangesand documentationin the programperformed
under contractNASW-3307. The program'smaintenancecontractor,ComputerScience
Corporation,of Hampton,Virginiaalso assistedin programupdatesand documen-
tation.
The programis run on NASA, LangleyResearchCenter'slargecomputer
system. Users shouldbecautioned thatprogramimplementationcan be time
consumingand costly. Althoughcomputerrun costsare much lowerthan the
originalresponsefactorprograms,they are stilla magnitudegreaterthat
the simple "binmethod"type energycalculation.With this in mind, judgment
shouldbe exercisedto assurethat needsare compatiblewith the investment.
Operationalassistancein runningthe programcannotbe providedby NASA.
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There are limited meansto update the material. Commentson the
program are welcomed, although the Governmentaccepts no obligation even
if the suggestions are used. Send commentsto:
Ronald N. Jensen
Mail _S_op443
NASA,Langley Research Center
Hampton, VA 23665
NECAP-4.1is madeup of the fo]lowtng program modules:
NECAPInput Processor (NIPP)
Thermal Load Analysis (TLAPi
Systems Energy Simulation (SESP)
Owningand Operating Cost (ESCON)
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Section2
NECAPINPUTPROCESSORPROGRAM

NIPP
MAIN
_CALLOVERLAY(I",0)"
PROGRAMPRECAP
INPUTDATA
DECODER
CALLOVERLAY(2,0)
PROGRAMDATVER,
VERIFYINPUTDATA
PROCESSWEATHER1DATAFROMTAPE
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NIPP
_ BEGIN _ PRECAP
PRECAP
Page 1(9
_.co_o_BL_'_'>YEs
NO _,. OUTPUT I
YES
I WRITE
---_DEFAULT LIST 1
VARIABLE 1
INITIALIZATIONS
TO ZERO
WRIo_Ec_ER
I SET CONTINUATION l
I FLAG TO ZERO J® i
/ READ NEW 1
INPUT RECORD
(_ NO END OF __ YES
ENCOUNTERED/ _-_
PAGE 2 _ PAGE 4
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NIPP
PRECAP
Page 2
YES
.YES
THE CARD
TINUE
NO PRINTING YES
INITIALIZATIONS [ "WRITE CARD i
TO ZERO 90
!
CALL VARI
YES PRINTING > • ' 'DECODE
,_,s,
j WRITE VALUE I "_
I OF MULTIPLE I J NO
_ PRINTING YES
I 1 _ OF COI,_MONMAKE FURTHER
INITIALIZATIONS PAGE I
NO
YES .,. PRINTING _ YES
.__./ PRINTING
I WRITE CARD I _ | STATISTICS, ERROR.S, |
_0 NO
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NIPP
PRECAP
•(_ Page 3
l CALL LABEL l
' DECODE CARD |
LABEL |
YES
I WRITE CARD
PAGEI _lCS ]NO
YES YES
PAGE 2 PRINTING YES
DESIRED
.° I
POINTER
I SET CONTINUATION lFLAG TO UNITY
PAGE I
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NIPP
PRECAP
Page 4
=1 =2 :3 , z4
I W.,TECArDI
NO _.
CALL STORE
STORE DECODED
VARIABLES
YES
1 _
IS YES
I WRITE NUMBER
PAGE 2
NO ,
CALL WCARID
SORT THE
PAGE I DECODFO CARDS
, , .%
END
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NIPP
( ) DATVER
BEGIN MAIN
DATVER
1
CALL OVERLAY (2,1)
PROGRAMOATAV
OATAVERIFICATION
OF INPUT FOR
TLAP PROGRAM
CALL OVERLAY 12,21
PROGRAM SYSCHK
DATA VERIFICATION
OF INPUT FOR
SESP PROGRAM
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NIPP
DATVER
k_°ATAV)
I INITIALIZE I
VARIA BLES
FOR DIMENSION
PUNCHER
I SET-UP OUTPUTREPORT HEADING
CALL BLANK
CHECK CARDS
LI- L5 THAT
REMAINDER OF
CARD IS BLANK
I
FOR REMAINING CARDS
%
CALL GTACK
CHECK CARD
YES
NO _ ERRORS [
i WRITE SEVERE
CALL MSSGB ERROR MESSAGE
WRITE SEVERE 1
ERROR MESSAGE
NO
YE=
I
ECHO INPUT DATA I
J
END
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NIPP
OATVER
SYSCHK
BEGIN READ
READ CARD )
l WRITE CARD ]
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NIPP
WEATHER
( PROGRAM _
WEATHER
" READ ATLTITUDE 1
OF BUILDING AND
, PRINTING FLAG
READ SUMMER 1
WEATHER DATA
WEATHER DATA
f ]o...
/ READ GROUND ]
T EM PERATURE
WRITE INPUT
DATA TO
UNFORMATTED
FILE
PRINTING YES
DESIRE
, _t ,,
1440 TAPE YES
TO BE USED lr
I CALL N01440 J
PROCESS WEATHER
TAPE AND WRITE
CALL MSF DATA TO FILE
PROCESS WEI J
TAPE AND WRITE
DATA TO FILE
RETURN
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Section3
THERMALLOADSANALYSISPROGRAM

TLAP
MAIN
(_ PROGRAM
TL'AP
I
CALL INITIAL
READ IN AND
INITIALIZE DATA
1
PERFORM HOURLYLOADI
CALCULATIONS |
ANQPRINTOUT /
SPACES" LOAD REPORTS_
1
___ END..... _:_
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TLAP
APOL
ENTER _'_
APOL
CALCULATE
X,Y,E, COMPONENTS
1
CALCULATE 1
AREA
I CALCULATE
TI LT ANGLE
I CALCULATE ]
THE PROJECTION
CALCULATE i
A;qMUTH ANGLE
3-Z
TLAP
CCM
ENTER
¢¢M
CIRRUS
CIRROSTRATUSCLOUDS OTHER
ZCLTP< I ZCLTP> I
STRATUSCLOUDI
CALCULATE 1
CLOUD COVER
MODIFIER
_._ RETURN '_
,p
_p
I I I 1 I 1CLOUD CQVER CLOUD COVER CLOUD COVERMODIFIER MODIFIER MODIFIER
i CALCULATE 1 I C_LCULATIr J
CLOUD COVER CLOUDCOVER
MODIFIER • MODIFIER
(-,) (,°°,.)
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TLAP
CENTER
CENTER
DETERM,*E1
NUMBER OF BLANKS
AT RIGHT HAND
1
REALLOCATEIDEN I
IN FIELD
WRITE ZDEN ]
ON OUTPUT
DEVICE KAGIT
L F WANTED, 1
WRITE IDEN ON
OUTPUT DEVICE E
_ RETURN _
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TLAP
I I FACT'-O
MONTH,I
YES
NO
NDAYS YES
- MONTH YES
>'2 _ IFACT= LEAP ]
I ,o.,=_oo,-1
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TLAP
DESDY
(ENTER)
DESDY
|NITIALIZg 1
CORRECTION
FACTORS
I CALCULATE 1
MONTH INDEX
RANGE INDEX J
RANGE INDEX J
NO _YES
• CORRECT ION
i FACTOR
I 1 *DRY-B_B
TEMPERATURE I CALCULATE HUMIDITY-]AT OEW POINT |TEMPERAT RE J
WET-BULB
TEMPERATURE ICALCULATEENTHALP¥ I
( > 1 11 lRETURN CALCULATE CALCULATEDRY' CORRECTION WE_ BULB, FACTO_ TEMPERATURE
CALCULATE _ SET DAY 1'
DR_BULB AND | CORRECTION
WE_BULB TEM PERATUR_,_ FACTOR
CALCULATE I WE_BULB AND |
ENTHALP¥ _DR_BULB TEMPERA_REJ
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TLAP
DST
DST
MONTH : 1,2131 MONT H : MONTH: I0
IIi12 f 5,617,8,9
I 1 I ISTANDARD DAYLI GHTTIMEPERIOD SAVI NG TIMEI DST:O IDST: I
NO LAST NO /' SUNDAY "_
STANDARD 1 YES ' _ _
"'-° ! i f• DAYL IGH T STANDARDSAVtNG TIME PERIOD
TIME
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TLAP
FILM
_. ENTER FILM
SURFACE INDEX
_S "_1 IS =2 IS=3 IS= 4 IS=5 IS=6
COI_IFF'ICIENT COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
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TLAP
HD
ENTER
HD
I CALCULATE I
OUTSIDE
TEMPERATURE
i
CALCULATE
HEAT GAIN/LOSS
FORDELAYED
HEATTRANSFER
SURFACES
RETURN
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TLAP
HL
ENTER
HL
CALCULATE
WEIGHTED WINDOW
SOLAR LOAD
CALCULATE
WEIGHTED SPACE
SENSIBLE LOAD
CALCULATE
WEIGHTED SPACE
LIGHTING LOAD
SUM COMPONENTS ]
OF WEIGHTED
SENSIBLE LOAD
t,
CALCULATE
TOTAL SPACE
SENSIBLE LOAD
I CALCULATE
TOTAL PLENUM
SENSIBLE LOAD
1
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TLAP
HLA
(_ [NTEm _ PAGE IHLA
® 3PAGE' 14
i INiTiALIZE l.NE.LVA.,AS.ESI
1
J START HOUR
I ooLoop I
• _ ,
.G,E,4 I INITIALIZE''1
I .ouRLvVA_IASLESI
i CALL SUN i ]CALL OAYMO
i CALL NOON
NO
I CALL DST 1 yES SET WEATHER J• " CALL HOLOAY VARIABLES USING |
DAY _TAJ
PAGE 2
i SET WEATHER 1
'VARIABLES USING |
UMMER OESIGN OAYOATAJPAGE 2 .dl
PAGE se
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TbAP
H_A
PAGE 2
t CAL_SCH_OI
READ DATA
CELL WEATHER
® _
3
CALL CCM l
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TLAP
HLA
• PAGE 5
Jlsl J YES
NO
QUF(I) : QUF(I)_k 1
FUF (I T) ff
(TGROND-7)
PAGE 6
NO
bPAGE;4
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TLAP
HLA
PAGE 4 *
START DELAYED ]SURFACE 00 LOOP
IPAGE 6
€:_ PAGE 6
YES
PAGE 5
-_ IS.ADO,_T,._.oJ,:,.o.F .j.o
_YE_ YES
-,_o I ._.o 1
I _A-,s.Rc.] I
PAGE: S
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TLAP
HLA
PAGE 5
YES
NO
v
PAGE:6
3-15
TLAP
HLA
PAGE 6
YES I_ QDCEZL ,QDCE ILI"QSTORD (aa) N AD(JJ}J
PAGE•
®
PAGE 9
1
START QUICK iSURF CE "DO LOOP
J= (oJ_-I M
(_
PAGE 9
PAGE8
NO
ABS(HANGI<_
ABS (SUNRAS)
PAGE 7
NO
PAGE 8
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TLAP
HLA
PAGE 7
LOOK.O I
_o
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TLAP
HLA
PAGE 8
CALL FILM
YES YES
1"PICK(1.) : 2 SURANG<6,2832
NO
SURANG=
SURANG-6.2832
YES QQCEIL : QQCEIL + !QSTORQ(JJ) ff AQ(JJ)!
P
PAGE6
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TLAP
HLA
PAGE 9
PAGEII
START--WlNDOW i
DO LOOP
J:T,JLIM
PAGE II
.YES
ZCALW(JJ) : I
ABS(HANG)< YES _ IABS (SU RAS) CALL SUN3
YES
PAGE I0
O PAGE I0
PAGEIO
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TLAP
HLA
PAOEI0
"rE$
CALL SEARCH
CALL SHADOW
MONT: MONTHS(MONT_]
I OA_L_ARI
J CALL-FILM JCALL SHS
SURANG:BA2 1
. WAW(Ja) J
PAGE, _ _A"_,
1.o
I $URANG=SURANG-6.2832 1I
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TLAP
HLA
PAGE II
YES
YES
i
I OAL_,.,1
PAGE IZ
NO
PAGE 12
NO
I CALL REPRT3
PAGE 12
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TLAP
HLA
PAGE 4:)
YES
NO
YES
_, _NO
I WRITE'HOURL_J
I WEATHER TO I
I "A"TAPE 1
Q
I SUM HOURLY 1BUILDING POWER
PAGE 13
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TLAP
HLA
PAGE 13
NO
IGNOR=I = YES
PAGE 3
I CALL'QMAX l
STORE HIGHEST ]
VALUE OF HOURLY
BUILDING POWER
i
PAGE I
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TLAP
HLA
PAGE 14
YES
CALL REPRT6 1
KODE : 3 END "_
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TLAP
HOLDAY
ENTER ._
HOLDAY
I SET HOLIDAY ]FLAG TO ZERO
IS IT
NEW YEARIS YES
TO UNITY
/
IS IT & IS IT
,_ GEORGE _ _ COLUMBUSH DAY R ETURN DAY
IS IT IS IT
MEMORIAL VETERANS
AY DAY
?
IS IT IS IT
FOURTH HANKSGIVING
?
IS IT
IS IT YES
_._ LABOR _ CHRISTMASDAY
NO
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I
I CALCULATE
OUTSIDE
TEMPERATURE
CALCULATE , I
HEAT GAIN/LOSS !
FOR QUICK I
TRANSFER SURFACES I
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TLAP
INF
JZNTIrRINF "
HEATING COIL
MAY BE ON
<: DRY BULB _ SET SPACE
",,.LESS THAN / w HUMIDITY RATIO
TO OUTSIDE AIRHUMIDITY RATIO
_NO
COOLING COIL
MAY BE ON
SET SPACE
HUMIDITY RATIO
PROPORTIONAL TO
DEW POINT OF
AIR LEAVING COIL
COMPUTE SENSIBLE
INFILTRATION
LOAD
COMPUTE LATENT
INFILTRATION
LOAD
RETURN
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TLAP
INITIAL
PAGE I
_ JENTER INITIAL
,OENTIFICAT,ONANDLOCAT,ONDATA
YES _ CALLDESDYTOJ
COMPUTEDES,GN
DAYW ATH_
WEATHER DATA
READ IN HOURLY I
I PRINT CODE, NUMBER
I OF SCHEDULES AND
PROCESSING FLAG
J CALL RIrPRTITO J
PRINT SUMMARY OF
BUILDING DATA
I CALL IIEPRTI TO t
ECHO DATA READ
IN SO FAR
CALL SCHDUL TO READ I
IN PEOPLE, LIGHTING, I
AND EQUIPMENT I
OPERATING DATA J
I ICALL DAYMO TODETERMINE DAY OFMONTH AND MONTHOF YEAR
I READ IN NUMBER OF J
SHADING SURFACES ANDI
CALL INPUTI TO READI
IN EACH SHAD NG. I
SURFACE S DATA J
I
PAGE 2
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TLAP
INITIAL
PAGE 2
READ IN NUMBER OF TYPES OFI
DELAYED SURFACEStNUMBER I
OF STANDARD SURFACES, AND |
STANDARD SURFACE CODES |
I
'L
CALL STNDRD TO GENERATE |
RE.SPONSE FACTOR DATA FOR 1EACH STANDARDDELAYED SURFACE
CALL RESFAC TO CALCULATE |
RESPONSE FACTOR DATA FORIEACH NON-STANDARDDELAYED SURFACE
READ IN NUMBER OF DELAYED I
1
SURFACES AND EACH DELAYEDI
SURFACE'S THERMAL I
: , CHARACTER,STICSJ
EACH DELAYED SURFACE S
GEOMETRIC DATA
I READ IN INDICES OF SHADING!
SURFACES DELETED FROM
EACH DELAYED SURFACE
I READ.IN SHADOW PICTORIALI
DATA FOR EACH DELAYED
SURFACE REQUESTED
READ IN NUMBER OF QUICK |
SURFACES AND EACH QUICK JSURFACE'S THERMALCHARACTERISTICS
CALL INPUT2 TO READ IN |
EACH QUICK SURFACE'S ]GEOMETRIC DATA
I READ IN INDICES OF SHADING I
SURFACES DELETED FROM EACH I
QUICK SURFACE J
I READ IN SHADOW PICTORIAL1
DATA FOR EACH QUICK"
SURFACE REQUESTED
PAGE 3
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TLAP
INITIAL
PAGE 3
READ IN NUMBER OF WINDOWS]
AND EACH WINDOW'S 'THERMAL I
, CHARACTERISTICS j
CALL INI_UTZ TO READ
IN EACH WINDOW°S
6EOMETRIC DATA
READ IN INDICES OF 1
SHADING SURFACES DELETED /
FROM EACH WINDOW I
IALL SETBAK TO CALCULATE !
THREE SETBACK SHADINGS I
• FOR EACH WINDOW I
, REOUESTING THEM I
I READ IN SHADOW PICTORIAL]
DATAFOREACH /
WINDw_EOUESTEDl
I READ IN NUMBER OF ]
INTERNAL SURFACES AND
EACH INTERNAL'S DATA
i
.• i READ,.NU.BEROF"1UNDERGROUNDSURFACESANOl|EACHUNDERGROUN0'SDATAJ
I READ IN MONTHLY 1
GROUND TEMPERATURES
IREADINNUMBEROFSPAC.1i
I READ IN SPACE DATA I
FOR EACH SPACE"
i
CALL DESDY TO CALCULATE !
DESIGN HOURLY DRY AND |
WET BULB TEMPERATURES J
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TLAP
INPUTi
ENTER
INPUTI
t
YES C:
NO
GE ICO_E;AR . r
CONVERT 1 L ) I f COORDINATES
A Z ' '_ O T H ANGLE ! ........ OF V _ T 'C _ SAND TILT /,- ........ ,--
........ _DATACALL RECTAN ' 1
CALCULATE
COORDINATES
OF VE TI ES _
CALL RECAP2 t
TO ECHO
DATA
OF VERTICES
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TLAP
INPUT2,i
ENTER
INPUT2
t
,,_ .... READ
SURFACEFACTORS I
. _
] °°"_-" iFACTORSTOINTEGERi
• YES
l
READ
GEOMETRIC _ J: I, _IV _------DESCRIPTION
, rl'CONVERT I PAEIMUTH ANGLE
AND TILT ANGLE _ READ I
TO RADIANS COORDINATES
OF VERTICES
CALCULATE ! CALL APOL
SURFACEAREA J. "
CALCULATEAREA
CALL RECTAN
CALCULATE , _
COORDINATES I COMPUTE I
OF VERTJCES HEIGHT
ANDWIDTH
CALL RE.CAP2
ECHO DATA t CALL RECAP21 ECHO DATA¼
I RESET !
NUMBEROF
VE TICES ..... _--"
_,
m
a-a2
TLAP
LEEP
IS IT YES
NO I LEEP,m--I 1
3-33
TL_P
LOKIN
i
ENTER "_
LOKIN
1
SET SHADOW 1
PICTORIAL DISPLAY
PARAMETtZRSFOR
DELAYED, QUICK,
AND WINDOW
SURFACES
RETURN
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ELEMENT YES ELEMENT
ON ON
RETURN BORDER BORDER
]
YES SET ELEMENT | NO
=1 1
SET ELEMENT
: TO ASTERISK
CHARACTER b NO ON
DIAGONAL
,,_ BORDER
YES
SET ELEMENT
=1
SET ELEMENT
EQUAL TO A BLANK
CHARACTER
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TLAP
NDOW
YES ZI=JR-2000 ]
NO
RETURN
3-36
TLAP
PPWVMS
ENTER
PPWVMS
CONVERT 1
TEMPERATURE
TO CENTIGRADE
NO
s I _=_73.,6/TJ
' 1
ASSIGN !
I ASSIGN l VALUES TO
VALUES TO PI_P2_P3tP4
Pit P2, P3,P4
CALCULATE 1
VAPOR PRESSURE
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TLAP
PSY
ENTER
PSY
YES
_O CALL PPWVMS 1
CALCULATE
CALL PPWVMS VAPOR PRESSURE
CALCULATE 1
VAPOR PRESSURE
CALCULATE !
HUMIDITY RATIO
I CALCULATE 1
ENTHALPY
I CALCULATE 1
DENSITY
RETURN
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TLAP
QMAX
ENTER
OMAX
ADD SPACE
COOLING LOAD
_1 YES _" iNDICATOR "_ AND SPACE
• VENTILATION
AIR LOAD
I ADD SPACE
HEATING LOAD ADD SPACE
AND SPACE COOLING LOAD
VENTILATION COMPONENTS
AIR LOAD INTO BUILDING
INTO BUILDING COOLING LOAD
HEATING LOAD COMPONENTS
ADD SPACE
HEATING LOAD
COM PONENTS
INTO BUILDING
HEATING LOAD
COMPONENTS
RETURN ._
YES
UPDATE PEAK
LOAD .DATA.
1
3-39
TLAP
RECAPI
ENTER )
RECAPI
 ol. 1
L WRITE !INPUT DATLA,o
3-40
TLAP
-_ RECAPZ
ENTER
RECAP2
YES
CONVERT
AEIMUTH AND
TiLT ANGLES
TO DEGREES
AWRITE BEL I
" I WRrrE I
Z'_-I,NV • _
I WRITE
3-41
TLAP
RECTAN
RECTAN
COSINES AND SINES
OF AZIMUTH AND
TILT ANGLES
CALCUL ATE ]
COORDINATES OF
VERTICES
RETURN
3-42
TLAP
REPRTI
ENTER
REPRTI
WRITE UPPER
BORDER
YES
NO I WRITE FIRST l
l WR'TE FIRST I I_ TF
/ LINEOF I
I CALL CENTER ]
WRITE 1DENI
CALL CENTER
WRITE 1DEN3" o ]'rDEN4_ /DENS
3-43
TLAP
REPRT2
ENTER
REPRT2
i
,_RWR ITE UPPER
!
I WRITE WEATHER
_TWR ITE BEGINNING
UOY 1
_EWRITE INITIAL
ATHER 1
(RETURN)
3-44
TLAP
REPRT3
f ENTER
I WRITE THE
INFORMATION
WHICH THE
FIRST LINE
OF PRINTED
I WRITE
INFORMATION
WHICH FOLLOWING
LINES OF EACH
OCK ,,
_ ORWER• _i
_ RETURN _
3-45
ENTER
REPRT5 TLAP
REPRT5
_ WRITE TOP OF )
REPORT SUMMARIZING
USER INPUT DATAI--
CALCULATE
MINIMUMDRY-BULB
TEMPERATUREFOR
SUMMERDESIGN DAY
i
I' ]
c .jCALL DESDYCALCULATE HOURLYCALCULATEMAXIMUM DESIGN DRY-BULBDRY-BULB AND WET--BULBTEMPERATUREFOR TEMPERATURESWINTER DESIGN DAY
CALL DESDY _RATURES
CALCULATE
DESIGN DRY-BUlB
AND WET-BULB •
TEMPERATURES.
FOR DECEMBER
R_J
_ RETURN _
3-46
TLAP
REPRT6
PAGE I
REPRT6
t
J FLOOR AREA
VOLUME I AND CONDITIONS
I FOR SUMMER
. _°
ICALCULATEWE'GHTEOI
[SPACE TEMPERATUREI
t
j_ i WRITE II CALCULATE TOTAL | CONDITIONSCOOLING CFM i F R WINTER |
I ,o,-IHEATING CFM
I WRITE I _AO
| AND WINTER
WRITE CONDITIONS I
FORSUMMEn I I WRITETOTAL -I
I SUMMER SEHSIBLEe|| SUMMER LATENT i| AND WINTER I
,JWRITE CONDITIONSIFOR WI TER _LOAOj,
I'WRITE .COMPONENTS J WRITE TOTAL JI SPACEC O ING I
J OF SUMMER AND [ _.__._a
J WRITE TOTAL IIWRITESUBTOTALS I I SPACEH ATINGI
l FOR SUMMER |
i SENSIBLE ,SUMMER I
ILATENT AND WINTER I qt
J WRITE SUPPLY 1
| AIR CFM REOUIREO
J WRITE RETURN AIR i | TO MEET 10TAL
_AILOAD CREATE_. BY j
3-47
TLAP
REPRT6
PAGE2
WRITE SUPPLY AIR
CFM REQUIRED TO
MEET TOTAL SPACE
SENSIBLE HEATING
LOAD
WRITE SUPPLY ]
?
G HOUR /
_NAI2'J_A#g0"_'L J'°I
G HOUR 1
WRITE TOTAL LOADS 1
FOR SUMMER SENSIBLEol
SUMMER LATENT AND]
J
WRITE SUPPLY AIR CFM|
AND CFM PER SQUARE |
I FOOT REQUIRED TO /
I MEET HEATING AND |
I ,COOLING LOADS_ I
OLU.Ej
WRITE SUPPLY AIR CFM]ANoCFMP_SQUARE/
FOOT REOUIREDFOR /
CONSTANT VOLUME /
SYSTEM,TO MEET HEATIHG_
LOADS J
" RETURN
3-48
RESFAC
(TLAP AND SESP)
_ ENTER 1
RESFAC
I CALL Z_RO !
1
I CALL FALSE
I@CALL MATRIX
[®CALLOER
I CALCULATE RESPONSE FACTORS
AND COMMON RATIO
_!_;_)
3-49
TLAP
RMRSS
_k_ ENTER
RMRSS
SET TYPE OF 1
CONSTRUCTION
ON BASIS
OF WEIGHT
OF FLOOR
,l
SET VALUE OF
WEIGHTING FACTORS
FOR HANDLING
SOLAR HEAT GAIN
THROUGH GLASS
SET VALUE OF
WEIGHTING FACTORS
FOR HANDLING
WALL AND SURFACE
HEAT GAIN
SET VALUE OF |
WEIGHTING FACTORStREQUIRED FORHANDLING SPACEHEAT GAINFROM LIGHTS
1
SET WEIGHTING ]
FACTORS FOR
REMAINDER OF
LIGHT HEAT
WHICH IS ASSUME
ADDED TO PLENUM
SPACE ABOVE
1
'_ RETURN _'_
"_- 3- 50
TLAP
SCHDUL
ENTER
SCHDUL
SCHEDULE MATRIX
!
FILL IN MATRIX
FOR STANDARD AND
NON- STANDARD
SCHEDULE
1
3-51
.TLAP
SCHED
ENTER
SCHED
IS IT
A YES
I I
ql
SET TYPE OF
DAY INDICATOR
TO G
I " SET TYPE OF ]
DAY TO DAY
OF WEEK
IS IT IS IT IS IT
CHRI STMAS DAYLIGHT I=IRST HOUR
pERIOD SAVING TIME OF DAY
? ?
NO NO
3-52
TLAP
SEARCH
ENTER
SEARCH
NO qp
I J:l
P
I _.-o I
3-53
ENTER _ TLAPS TBAK) SETBAK
CALCULATE X,Y1 AND _ COORDINATE I
OF IST VERTICE OF SHADING NO.I
1
CALCULATE X COORDINATES FOR:
2ND,3RD ,AND 4TH _/ERTICES OF
SHADING NO.I, VERTICES I
THROUGH 4 OF SHADING NO.2_
AND VERTICES I THROUGH 4 OF
SHADINGNO.3
,l !
• CALCULATE Y COORDINATES FOR: I
2NDI3RD , AND 4TH VERTICESOF
rSHADING"NO.I_VERTICES ITHROUGH4 OF SHADING NO.2,AND VERTICES I THROUGH 4 OFSHADING NO.3
CALCULATE _ COORDINATES FOR:
2ND,3RD ! AND 4TH VERTICES OF
SHADING NO.I_ VERTICES I
THROUGH 4 OF SHADINGNO. 2,
AND VERTICES I THROUGH 40F
SHADING NO.3
1
END
3-54
TLAP
SHADOW
'_ ENTER
SHADOW
I MAKE COORDINATE I
TRANSFORMATIONS
.
CALCULATE
ROTATION MATRIX
TRANSFORM RP
VERTICES INTO X°Y'E' I
SYSTEM I
I TEST FOR ENCLOSURE I
BY RPELEMENTS IN I
RP PLANE " ]
DELETE POLYGONS NOT
RELEVANT TO RP PLANE
AND THOSE SP PLANES
PECULIAR TO IT
,
ITRANSFORM SP VERTICESI
INTO X'Y'E' COORDINATESJ.
I CLIP SP POLYGONS J
TRANSFORM X,Y,_, '_
COMPONENTS OF SOLARI
DIRECTION VECTOR INTO I
X'Y'_° COORDINATES J
lINTO RP PLANE
BY SP ELEMENTS IN RPJ
PROSABI',STICS_OINO1
FOR TRANSMISSIVE SP'SJ
€ ,
RETURN
3-55
TLAP
SHG
ENTER
SHG
CALCULATE INWARD
FLOWING FRACTION
OF THE RADIATION
ABSORBED BY
THE INNER AND
OUTER PANE
CALCULATE DIRECT
SOLAR LOAD
CALCULATE DIFFUSE
SOLAR LOAD
CALCULATE
TRANSMITTED
SOLAR LOAD
CALCULATE I
ABSORBED
SOLAR LOAD
I CALCULATE 1
SOLAR HEAT GAIN
THROUGH GLASS
I CALCULATE
HEAT CONDUCTION
THROUGH GLASS
RETURN j,_
3-56
TLAP
STNDRD
ENTER
STNDRD
ESTABLISH SPACE
FORWHICH RESPONSE
FACTORDATA IS
BEING GENERATED
IS
SURFACE YES
0
SUM NUMBER OF
RESPONSE FACTOR
TERMS UP TO SURFACE
NUMBER MINUS ONE
INCREMENT LOC I
FOR EACH RESPONSE
FACTORTERMS
CALCULATE X-,Y-, I
AND X- RESPONSE
FACTOR TERMS
L
3-57
TLAP
SUNI
(_. ENTER
SUNI
OF DECLINATIONANGLE
CALCULATEEOUATION I
OF TIME
• l
CALCULATEAPPARENT I
SOLAR CONSTANT
1
CALCULATEATMOSPHERICI
EXTINCTION COEFFICIENT
1
I CALCULATE SKY
DIFFUSE FACTOR
1
I I• CALCULATE SUNRISE ANGLE
3-58
TLAP
SUNZ
CALCULATE
OIRECTION COSINE
OF SUN IN X. Y.
AND Z OIRECIrlO_I
INE OF YES
UPWARO ._
NO RAYCOS(3) _ 0.0 I
INTENSITYg_- 0.0 |
BRIGHTNESS _ 0.0 iICALCULATE
INTENSITY AND
BRIGHTNESS
RETURN
3-59
TLAP
SUN3
ENTER
SUN3
CALCULATE I
BRIGHTNESS
OF GROUND
CALCULATE
DIRECTION COSINES
OF NORMAL TO
SURFACE SUBJECT
TO PRELIMINARY
CHECKS
CALCULATE
COSINE OF
INCIDENT
RADIATION
ON SURFACE
CALCULATE
INTENSITY OF
DIRECT NORMAL
SOLAR RADIATION
CALCULATE I
INTENSITY OF
DI FFUSE RADIATION
CALCULATE
TOTAL RADIATION
INCI DENT
UPON SURFACE
3-60
TLAP
TAR
______ ENTER _
TAR
CALCULATE
TRANSMISSION
FACTORSFORDIRECT
SOLAR AND DIFFUSE
RADIATION
CALCULATE
ABSORPTIONFACTORS
FOR DIRECTAND
DIFFUSERADIATION
3-61
TLAP
WBF
ENTER
WBF
YES
NO
ITERATE WBF ]
UNTIL YI OR Y2
o YES
WET-BULB
TEMPERATURE
CALCULATE
WET-BULB
_ TEMPERATURE
RETURN
3-62
Section4
SYSTEMSENERGYSIMULATIONPROGRAM

.@E_P
M_IN
i
PRO$RAM
SESP
l
CALL "SESIN
READ IN AND
INITIALIZE
DATA
CALL SMEXEC
EXECUTE
SIMULATION
1
CALL @CLOSE I
PRINT OUT
FINAL REPORT
1
4-1
¢ ")ENTERABSOR SESP
ABSOR
DetermineCapacity
AdjustmentFactor
For Non-Standard
Conditions
DetermineCapacity 1
AdjustmentFactor m
For ChilledWater_ I
At, Other Than,10 °F|
i
' '1l alculate Total Ca-pacity AdjustmentF_rtn_
1
CalculateFull l
LoadRateSteam I
t
CalculateTotal I
Full Load Steam
Consumption
I
CalculatePart
Load Factor
f
lcalculateTotal Par'I
tial Load Steam COn-|
sumption For Given |
Load , |
,,_
RETURN
4-2
SESP
,, AHU('_':)
m-I _.2
f _U _ , AHU _p., t
i _ , il_iRequired I RequiredLeaving Coli I Leaving CotlAlr T_perature IAir Temperature
I __( e__LC T C
Heating Load Con, tion J ICalc--_at-_oolln_ Heating Load J I Condition i -.-_-..._.._..-And Humidity I otlLoad And Hu-/
Ratio Ratio Jimidity Ratio. / And Humidity J J | CALL MXAIR! I Calculate
Cooling Load
And Humidity
Ratio
/
P IT ' /
;
CALFOENSYj
Calculate Dens.l-I
ty Of Air Lear- I
tng Fan, i
CALL HUM ]' _" RETURN )
Calculate Supply ]
Air Humidity Ratio I
And Steam Humtdifl_
Water Requirement /
1
RETURN
4-3
SESP
AL_G
CALCULATE
LOGARITHMOF
GIVEN NUMBER
TO BASE lO.
RETURN )
4-4
SESP
BRAD
_ ENTER _
BUD
BaseboardHeat=O
_ RETU_
yes NO
I Calculateentering ]
Air Temperature..
Baseboard Heat=O
Calculate Hot Baseboard Heat ,,
Water Temperature _ ( RETURN )
SensibleThermal
Load
1
CRETURN
4-5
C ENTER_ SESPCC_IL
CC_IL
CalculateLeaving
Wet Bulb
Temperature
+
!
Calculate Dry Bulb I
Temperature I
Difference
._ DT _ O. DT • O.
INo Cooling Calculate SensibleCo11 Load Heat Extracted
1 + i, CALLPSY1 l
( RETURN ) CalculateLatentIHeat ExtractedAnd Total HeatExtracted
4-6
ENTER _ SESPCENT CENT
T
CalculateLeaving
CondenserWater
TemperatureAt Full
Load
Calculate Full
LoadPower
Per Ton
CalculateErrorCor-'I
rectionTo Adjust m
FullLoad PowerPer J
Ton To CorrespondToJ
CatalogData J
t
CalculateCorrected
FullLoad PowerPer
Ton
t
/
CalculateFullLoadI
PowerConsumptionI
t
CalculatePartial
Load Factor
t
CalculatePartLoad
PowerConsumption
For GivenLoad
4-7
SESP
CHLADJ
ENTER -'_
CHLADJ
1
SIMULATION CODE
CHECK CHILLER
FOR BUILT-IN
PERFORMANCE
DETERMINE
CAPACITY FACTOR
WHICH ADJUSTS FOR
OPERATION AT
CONDITIONS OTHER
THAN STANDARD
1
I DETERMINE 1
ADJUSTED CAPACITY
YES
iNO , CALL CHLUSROETERMINECHILLER CAPACITY
RETURN
4-8
SESP
CHLUSR
_ ENTER
CHLUSR
USER- DEFINED
INPUT DATA
CALL IUNT
DETERM INE :I
PEAK CAPACITY
CALL IUN1
DETERMINE
PEAK POWER
€
I ALCULATE ACTUALCHILLER CAPACITY
CALL IUN]E i
DETERMINE CHILLER
PERCENT PEAK
POWER AT FRACTION
OF FULL LOAD
I CALCULATE ACTUAL JCHILLER POWER
,,
4-9
SESP( ) C,G.,.ENTERCLGTWR PAGE I
CALCULATE 1
PERCENTAGE
BUILDING LOAD
COMPARED TO
CHILLER SIZE
CALL ZUNZ t
DETERMINE TECON
i _!_i!!!!._I ,_w._.o_,_I CONDITIONS
SET COOLING I
TOWER IDEAL
TEMPERATURE
RESET LEAVING
TEMPERATURE
TO MINIMUM
TEMPERATURE
ALLOWED
CALCULATE LEAVING 1
CONDENSER WATER
TEMPERATURE
SHUT OFF TOWER " |
IF PERCENTAGE IOF BUILOING LOAO<s%
YES
I SETOWERPOWERJi
RETURN )
4-10
SESP
CLG TWR
PAGE 2
BUILT NO
IYES CALL IUNI
DETERMINE
FRACTION OF
I CALCULATE 1 FULL LOAD
PERCENTAGE POWER AT
POWER TECON AND CTFFL
CONDITI NS
I ,
/ POWER _, YES
I CALCULATEII COOUNGTOWER/I POWE.' 1
( _.u..) (__,)
4-11
SESP
ENTER PAGEI(:SIN
!
I ,N,T,AL,Z.T,O.1
I, orv._A,,L, l
_#/ READPRINT KEY$ 1
!
r_EAo_ -. ,,T_E]
t
y._o _o_coN,RoLI
L PARA_ETERSI
Y ._AoN....oF 1
I _,--OUT;oEs,.eoI
r_-o_.,...-,o°fl
t
y ..o .u... OF1I_+..OST_Tsc._,, l
. !
/ _.,_u,.. 1
/.,,o Nu...OF1
IR_GuLA.SC.EDUL.JI'
L sc.E;u-Es/
,/,_E_oNu.°E.oF1
I *EEx.vSC.EDU.ES1!
I ,E_o,,,.'-.C_T.O.1
I oFsc_ou,EI
I
,/ ',EA°WEEK,.,1
l sc.EDULEI
NO _ YES
sc2_uP
g
4-12
SESP
(_ CSIN
PAGE 2
T{/HREAONUMBEROF. t
YEARLY SPACE |
ERMOSTAT SCHEDULES]
+
/ READ YEARLY ]
THERMOSTAT
SCHEDULES
+
,/READNUMBERor
/RESET SCHEDULES J
+
SCHEDULES ,i
+
U_/sREAD NUMBER OF I
ER DEFINED SURFACESJ¼
FACTOR DATA
+
SYSTEMS
+ ,
I_/R EAD DISTRIBUTION
PARAMETERS I-S I
+
READ NUMBER OF/ SPACES,I
+ ,
/" READ PLENUMINDICATOR
+
READ REGULAR ]SPACE DATA I-4
+
READ PLENUM ]SPACE DATA I-2
NO YES
DEFAULT VARIOUS I '
INPUT pARAMETERS
4-13
SESP
CSIN
(_ PAGE 3
READ NUMBER OF ]
ENG/GEN
DATA I-3
/READ NUMBER
BOILERS OF ]
READ BOILER ]DATA I-2
f/READ NUMBER OF
CHILLERS 1
READ CHILLER 1DATA -- I
/cREAD NUMBER OF I
PCT. CAPACITY/
ON . TEMP. POINTS
/_ READ PCT. ]
CAPACITY/COND.
TEMP. POINTS
READ NUMBER OF 1
CT. PEAK POWER/
OND. TEMR POINTS
/READ CT. CHILLER 1
PEAK POWER/LVG.
COND. WTR. TEMP.
/pREAD UMBER OF I
CT. PEAK POWER/
PCT. LOAD POINTS
READ POT. I
PEAK POWER/
PCT. PEAK LOAD
_/READ NUMBER OF
COOLING TOWERS ]
r" "'° 1COOLING DATA
4-14
SESP
CSIN
PAGE 4
_EAD NUMBER OF COND_
TR/AMB _ _NTS J
EAD LV6 WAT TEMPI
AMB WBT It
REJU)HUMSER OF PGT I
LOAD/COHD WTR
TEMP POINTSt
 READ LVGI
TEMP/PCTPEAKLOAOJ
t
_EAD"UM_E"O_'1PEAt( POWERj_ONDWTR TEMPS POINTSt
_"RE,m_ PEAKPowE_/I
CT LVG WTR TFMP |t
READ NUMBER OF PCT i
PEAK POWER/PG'IF
LOAD POINTS
t
i/ READ_ jPOWER/PCTPEAK LOAD
t
DX_ HEAT PUMPS
i
READ DX/HEAT
PUMP DATA -I
t
READHUMBE.Or
LING DATA POINTSJt
/ READ COOLING ']DATA POINTS!
READ DX/HEAT 'JPUMP DATA-2
V
i/ READ NUMBEROF
|HEATING DATA POINTS '|
t
1,
/ READ HEATING !POINTS
4-15
SESP
CSIN
PAGE 5
READ PUMP
PARAMETERS
_/'READ NUMBER OF
PROCESSLOADS 1
/ READ PROCESS 1LOAD DATA
/ READ STEAM IPARAMETERS
_EAD MISCELLANEOUS]
PARAMETERS I
I CHANGEP RCENTASES|TO FRACTIONS I
4-16
SESP
DENSY
ENTERDENSY
1
CalculateDensity
Of Moist Air At
DesiredConditions
4
(Return _
4-17
SESP
DUMYIO
DIJMYIO
SHOULD. NEVER
BE CALLED
MAKE DUMMY I/O
CALLS TO FORCE
FORTRAN" LIBRARY
ROUTINES TO
BE Gt:OBAL
4-18
SESP
ENTER DXHP _ DXHP
ACCORI)ING TO
MODE
CALL IUNZ
USE PERCENT
DESIGN CAPACITY
TO CALCULATE
CAPACITY
AVAILABLE
.,_
CALL ZUNZ
USE PERCENT
OESIGN POWER
TO CALCULATE
POWER REQUIRED
NO
YES ] CALCULATE !
COOLING LOAD
NOT MET
1
I CALCULATE !
SUPPLE MENTARY
HEAT
CALCULATE I
ACTUAL POWER
4-19
SESP
ECONO
I ENTER I
ECONO
{ ALFA=DRA_(RA-LVG)/(RA)_DRA-OAC(-DOA. LVG* (DOA-DRA)) I
1 J
_ i.o _o
,!o I< >--UTSIDE AIR ALFA = I.O LEAVING AIRRETURN AIR/ v I RETURN --AIRRETURN<O
ALFA =ALFAM ALFA =ALFAM
- RETURN RETURN RETURNAIR < O
_o
LEAVINGA R\_ES
- OUTSIDE )
AIR < O, /
NO YES
I ALFA = I,O NORETURN I
ALFA YES
4-20
_ SESP
ENTER ENGY
ENGY
WRITE I
HEADERS
l WRITE TOTAL ]
HEATING AND
COOLING LOADS
< >] I I_ _ .o,os
WRITELOADSOIL I
WRITE DIESEL
FUEL LOADS
4-21
SESPEQUIP
I l.,,,.,,,et.erg, Page 1Variables
t
J tonvert HOurl_ Build- I
trig Cooling Load To I
Ices |t
i ralculite [nLhalpy Of 1
Leaving And |atertn 9 |
LCm Pressure Steam I
,_s TO p.5 _ @
NO
.o To p. 4 _
YES
o t NO
t-
I .:.1 !
I++,,,1 , ,Of Full toad(FFL) NOOn Chtllers FFL • I.It
I C_LL _AI ]
.s l_,o,,a,..c,,,,,e,"I
I Load NOt Het II Data
YES
I++°+++1 I _ I,..d,o,.,.*,,o+,,," c,,,_+'"°;_+':.OL,,
_ To p. 4 _ To p.2.
4-22
SESP
EQUIP
Page 2
CONVENTIONALCOOLINGSEGMENT From p. 1
Of Chiller
CALL RECIP CALL CENT CALL CENT CALL ABS_R J CALL CENT
Determine Chiller Determine Chiller Determine Chiller Determine ChtIler J Determine Chtller
Power Required Power Required Power Required Steam Required Power Required
t t !
Adjust Power For Convert Steam Adjust Power For
Open Machine Required To Heat Open Machine
Required
!
CALL STTUR
Determine Steam
Required
!
Convert Steam
Required To Heat
Required
I
/
M2=1 I M2-Z M2-3 M2=4
M2-5
m
Calculate Gas Cool- Calculate 011
in9 Required Cooling Required Calculate ElectricCool tng Required
4-23
SESP
..,c..R,A,,. (_ EQUIP€_,...c_,. From p. 1 Page 3
i .c., I
I ,._'i_._!_.I
= ._ _ i "Li"' I
I
I C4|cullte I
tud on
Chillers
' ' c_ c_....
Ml • 1 M1 • 2 4
1 ! 1 ICALL RECIP CALLCENT CALLCENTOetemine Oetemtne OetemtneCh|11er (2hi11er Chl1letPover Power Po_rRequlred Requlred Recwlredl I ,'1Adjust PowerFor Open/_chine
YES
i ,_'Eo,
• Determine I)etemlhe {)eremite
Aux. Chiller Aux. Chiller Aux. Chiller
Power power POWer
Requlred Required Required
i ,o,.,-iFor Chllle_
(_) to p. 4
4-24
SESP
HtA'TINGSI:GI'_.NT From p. 1,2,3 Page 4 EQUIP
NO
Xeattng _
yES _ !
NO CALLMAX
Update Botler
Not Met Data
t
I ResetHeating
RequiredEqualTo
BoilerCapacity
Heating'Required HeatingRequired HeatingRequiredI HeatingRequired
I _ t = t t
NO
l
1' ! II IICalculateGas Calculate0il Calculate Steam CalculateElectricReheatRequired ReheatRequired ReheatRequired ReheatRequired
' I
4-25
OIt-SIT!. GINlRATIOIt S1&M1NT
N[ • Nl • 1
YES
NO
ht MlIlnbtr Of
(ravines Oper.ttng
1
Page 5
Upd.t~ Chiller
lOld Not Met
Oat.
SESP
EQUIP
o_.s,._1.[.._._,, co_,o .._) From p. 5
, SESP
<_o;"_ EQUIP
_ Page6
Wter_tne Chtller |l)_tem4ne Chiller
Steam Itequlred / PowerRequired
t t
Icoo.,.,t.....o,,Ii_.. -,,o
Of)ellI_ch|neI','_'1H''"dI ]
,t
I cart STIUR ,]
Determine StoJul
Required
!
Convert ,team }
RequiredIO Heat
Required
J
(_ Fromp. S _
YES
T
I c,__ I
Load Hgt MetI)ata
Required [qull TO
Boiler CapaCity
t._:_ ,._:_ __ _:_Heat,lagRequired Heatln9Required
t t
4-27
ENTER _ SESP
ESlZE ESIZE
I CALCULATE 1
TOTAL HEATING
PLANT CAPACITY
r ' 1
COOLING TOWER COOLING
FAN HORSEPOWER CAPACITYREQUIREMENT
CHILLED WATER NOFLOW RATE
BOILER WATER TOWER AIR FLOW
FLOW RATE
L -YES _"q
SIZE CONDENSER
NO FLOW RATE AND
COOLING TOWER
AIR FLOW
I S'ZE BOILER ]. DETERMINE L
AUXILIARY SIZE OF
HORSEPOWER STEAM TURBINES
SUM HEATING AND |
COOUNG EQUIPMENT IBRAKE HORSEPOWERDEMAND
I SIZE ON-SITE 1
GENERATION
PLANTS
ENGINE/GENERATIONSIZI G ]
RETURN )
4-28
SESP
EXSUM
EXSUM
ESTABLISH
CONVERSION
MATRIX
t
I CALCULATE BUILDING [CAPACITIES
i
I INITIALIZE
I REPORT MATRIX I
CALCULATE
CONSUMPTION
OF VARIOUS
ENERGY TYPES
I USE CONVERSION I
MATRIX TO FILL
REPORT MATR IX
FOR ENERGY TYPES
l'°,v,°__ _1
CALCULATETO ALSGRAND I /
CONVERTToKTBuTOTALS [
t
WRITE ENERGY
MATRIX AND
OTALS I
4-29
SESP
(_n,erFAN_O FANOF
l umABS value, zone Isensible loads,system k
YESj:j+'l
Sum base power
requirements.
t
I Call BRAD
Sumzone senstble
loads not met includ-
ing effect of base-
board heat.
t
Distribute senstble ]
loads not met. I
1
I
f
_Adjust total fan
rake horsepower. I
1(._,0.N)
4-30
SESP
FCBIL
Page I
Call FANPf
|Detemtne $f fen tt
/shut off. If off,
Y[S _ldistr$1_/te eIKtrtcll
I and themll |oods.
I
C|llu|lt.e process w6ted - ¥(S NO
_e |hot water. _
cht,|., ..tee..e | _'_
€hlngeover) J
/ % - IProces$ mode |
Ic,...are.J
T IK)
I Pr°cess re°de set t° 1
I hot w.ter J "
From p. I SESP
FCBIL
Page 2
Z-PiP[
i' ' or 4-pipe .,_
±
LIIIG
' t t _'_: " t " t
C_LING HEATINg C_LINg HEATING
Calcol.,e.._ / \ tTu:_e dl,,,.but....tdistribute unmet _ls _|ler on?_qb- Celcu|lte zone
cooling ,.d_ _VES heating load. :_; heetin O Io.ds.
t" f°
Call CC_IL
Calculate end Calculate and
distribute un_ distribute
hearth 9 load. u_t cooltn9
load.
1 "1
Call WTIIEW
Calculate zone
To p. 1 _,.,.id,ty..io. From p. l
Calculate change-
over energy o If
required.
4-32
(_ _N'_E'RFH___) SESP
t FHTG
I Initialize General J
Varlable$
t
i ,-, I
, _
Calculate Base Powe]
Requirements J
t
JCalculate System
IHeatingload ]
NO I_
Calculate Panel Tem-1perature
I
Calculate'Surface j
Temperature Of Floo_J
t
jCalculate Downward !
lAnd EdgewiseHeat
Loss Coefficient
t
Calculate Bownward
And EdgewiseHeat
Loss
t
i Calculate Heating J
Require_OfSys-J
Heating And Cooling
Loads
t
4-33
SESP
FILM
f ENTER FILM
IS= I IS=2 3 T.S=4 IS=5 IS=6
I il 11 II II IICALCULATE CALCULATE CALCULATE CALCULATE CALCULATE CALCULATEFILM FILM FILM FILM FILM FILMCOEFFICIENT . COEFFICIENT COEFFICIENT .COEFFICIENT COEFFICIENT COEFFICIENT
4-34
SESP
FSIZEst_€._€ Page 1
I,.,,.o,,= hI
t ,,o
I ,_.!]
YES ,_
I '" I
y[S L L
I' _" )
Zone LOOp
• T rNO
n SumZone
! ease Power J
..... t
CALLMAX 1
Find Maxtmum
ZoneSensible
Cooling Load
t
CALLMAx ]
Find Maximum
ZoneSensible
Heating Load
..q , I
I- !
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